Calpastatin in rat myoblasts: transient diminution and decreased phosphorylation depend on myogenin-directed myoblast differentiation.
The formation of skeletal muscle fibers involves cessation of myoblast division, followed by myoblast differentiation and fusion to multinucleated myofibers. The myogenic regulatory factor myogenin appears at the onset of differentiation; it is required for muscle fiber formation, and cannot be replaced by other factors. The myogenin-dependent pathways and targets are not fully known. Previous studies, indicating an involvement of calpain-calpastatin and caspase in myoblast fusion, were based on the use of various inhibitors. The availability of myogenin deficient cell lines that are incapable of fusion, but regain the ability to differentiate when transfected with myogenin, provide a convenient means to study calpain-calpastatin and caspase in fusing and non-fusing myoblasts without the use of inhibitors. The differentiating wild type myoblasts exhibit decreased calpastatin phosphorylation, transient diminution in calpastatin mRNA, caspase-1 dependent diminution in calpastatin protein, and calpain-promoted proteolysis. In the myogenin-deficient myoblasts, calpastatin phosphorylation is not diminished, caspase-1 is not activated, calpastatin mRNA and protein are not diminished, and protein degradation does not occur. The myogenin-deficient myoblasts transfected with myogenin gene regain the ability to fuse, and exhibit the alterations in calpastatin and proteolysis observed in the wild type cells. Overall, the results demonstrate that the regulation of calpain in these myoblasts is independent of myogenin. In contrast, the regulation of calpastatin depends on myogenin function. The temporary diminution of calpastatin during myogenin-directed differentiation of myoblasts allows calpain activation and calpain-induced protein degradation, required for myoblast differentiation and fusion.